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INTRODUCTION

Anti-retroviral (ARV) therapy (ART) has led to a 
revolution in the care of patients with human 

immunodeficiency virus (HIV) and acquired immune 
deficiency syndrome (AIDS) in the developed world. 
Treatment is not a cure but a lifelong therapy. It 
presents with new challenges of side-effects and drug 

resistance even though it dramatically reduces the 
rate of mortality and morbidity, while also improving 
quality of life to people living with HIV/AIDS.[1] 
Adverse reaction related to the use of ARV drugs may 
severely jeopardize patients’ confidence in the safety of 
these medicines and alter their adherence to ART. This 
will not only lead to possible reduction in the treatment 
efficacy of the ARVs with increased morbidity and 
mortality but will also negatively affect treatment 
program’s effectiveness and increase the risk of 
emergence of secondary drug resistance. New adverse 
events and toxicities are identified as people live 
longer on ART. For these reasons, pharmaco-vigilance 
has become an integral part of ARV program. Sadly, 
the reporting of adverse drug reaction (pharmaco-
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ABSTRACT
Introduction: Antiretroviral (ARV) drugs have some associated adverse events that may jeopardize confidence in their 
safety and alter patient adherence to ARV therapy. Various forms of peripheral neuropathy are associated with human 
immunodeficiency virus (HIV) infection and its management, and these occur at various stages of HIV disease. This study 
is aimed at exploring the relationship between peripheral neuropathy and ARV drugs used in the management of adult HIV 
patients who access care in Nnamdi Azikiwe University Teaching Hospital (NAUTH) Nnewi, a tertiary health facility in 
South-East Nigeria. Materials and Methods: The study is a review of 7,280 ARV-experienced adult HIV-positive patients’ 
medical records at NAUTH Nnewi, between July 2005 and July 2009. The adverse events electronic data base was searched,  
156 patients with reported adverse events were identified and all data of 52 enrollees with peripheral neuropathies (PN) who 
met the inclusion criteria were reviewed. Results: Median duration of treatment with ARV drugs was 42 weeks. The prevalence 
of neuropathy was high among the widowed females and those greater than 40 years (P < 0.05, P < 0.01, respectively). 
More PN were found among subjects on offending drugs than among those on alternate drugs (P < 0.005). All subjects with 
co-morbidities had peripheral neuropathy, while only 27.8% of those without co-morbidity had the neuropathy (P < 0.001). 
Conclusion: If co-morbidities are treated in HIV patients, offending drugs such as stavudine, replaced with alternatives 
like Tenofovir in the management of their medical condition and socio-demographic variables considered in the selection 
of treatment modalities, the incidence of peripheral neuropathy among HIV patients on ARV drugs will markedly reduce.
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vigilance) for all the medicine has been poor, and 
remains limited in the case of ARV agents.[1]

A variety of peripheral neuropathies (PN) are 
associated with HIV infection.[2] Although the 
incidence of certain forms of neuropathy is increased 
in HIV infection, in other cases, the association may be 
fortuitous. Different forms of peripheral neuropathy 
occur with increased frequency at particular stages of 
HIV disease. The incidence of distal symmetrical poly-
neuropathy (DSP), for instance, increases as immune-
suppression progresses and HIV viral load becomes 
uncontrolled.[2] However, a number of symmetrical 
forms of DSP occur in association with HIV infection 
and ARV therapy. Although Zidovudine (AZT) is 
limited by hematologic toxicity, there is no evidence 
that AZT causes DSP.[3] The dideoxynucleoside 
analogs Didanosine (ddI), Zalcitabine (ddC), and 
Stavudine (d4T) have well-recognized neurotoxicity.
[4] Unexpected peripheral neuropathy was first 
described in patients receiving ddC.[5] The acute 
onset and rapid progression of nucleoside-related 
PN, and particularly the beneficial effect of drug 
withdrawal, serve to distinguish HIV-associated PN 
from nucleoside toxicity.[5,6] In general, the choice of 
regimen depends on their side-effects, potential drug 
interactions, co-morbidities (e.g., tuberculosis [TB]), 
alternative options in the setting of treatment failure, 
drug availability, and cost.[7] Several other drugs used 
in the treatment of HIV-related complications may 
cause PN.[3] For instance, majority of patients with 
lymphoma or Kaposi’s sarcoma that are treated with 
chemotherapeutic regimens, particularly vincristine, 
develop symptoms and signs of PN. Also, peripheral 
neuropathy may develop in patients treated with 
isoniazid (INH) for TB, particularly when pyridoxine 
is not given.[3]

This study seeks to explore the association between 
PN and ARVs used in management of adult HIV 
patients accessing care in NAUTH Nnewi.

METHODOLOGY

Setting
The Nnamdi Azikiwe University Teaching Hospital 
(NAUTH), Nnewi, is a federal tertiary health institution 
in South-Eastern Nigeria. The staff strength is 1714, of 
which 988 are professional personnel, including over 
70 consultants in diverse fields of medicine.[8] NAUTH 
Nnewi provides a wide range of medical, surgical, 
diagnostic, outpatient, inpatient, rehabilitative, and 

support services to a catchment population of about 
16,395,555.[9] The catchment area spans all through 
Anambra, Imo, Abia, Delta, Enugu, Ebonyi, and Kogi 
States. HIV services available in NAUTH include 
HIV counseling and testing, adherence counseling, 
ARV therapy, treatment of opportunistic infections, 
prevention of mother to child transmission (PMTCT), 
and support groups for patients and home-based care. 
The HIV clinic runs from Monday to Friday from 8 am 
to 4 pm every day. Over 12,000 people living with HIV 
and AIDS People Living With HIV/AIDS (PLWHAs) 
are enrolled for care.[8]

MATERIALS AND METHODS

This study is a review of medical records of patients 
accessing HIV care at NAUTH over a 4-year period. 
The NAUTH electronic adverse events data base, 
which is a register of adult HIV patients accessing 
care in the hospital, was searched and data of all adult 
enrollees in the NAUTH HIV and AIDS program 
accessing care between July 2005 and July 2009 were 
reviewed. The inclusion criteria were adult HIV 
patients without PN at commencement of treatment 
with ARVs and any other drugs used in treatment of 
the patient. Conversely, pediatric patients accessing 
HIV care in NAUTH, adult HIV patients with central 
nervous system (CNS) complications, and patients 
with PN at baseline and diabetes mellitus (DM) were 
excluded from the study.

All the eligible PN patients identified during the 
review period were recruited into the study. Data 
extracted from patients’ medical records included 
age, gender, marital status, highest educational level 
attained, time of onset of symptoms, presence of co-
morbidities like TB, hypertension, and malignancies 
if any; use of ARV drugs like ddI, ddC, d4T, AZT, 
Tenofovir; offending drugs; laboratory results 
including CD4 counts at diagnosis of PN; any other 
drugs used in treatment of the subjects; substituted 
drug regimens and treatment outcome categorized 
as resolution or persistence following the drug’s 
substitution.

SPSS version 17 statistical software was used to analyze 
the data, while the Chi-squared test of significance was 
conducted with accepted level of statistical significance 
set at P value <0.05. In this way, the factors associated 
with prevalence of PN as well as PN outcomes were 
examined.
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Permission for this study was obtained from the 
NAUTH Ethics Committee. The limitation of this 
study was that detailed neurologic evaluation was 
not performed in most patients and this makes the 
application of the WHO clinical classification method 
difficult.

RESULTS

The highest incidence of peripheral neuropathy was 
recorded among the widowed female subjects and 
those aged >40 years (P < 0.05 and P < 0.01, respectively)  
[Table 1]. Median duration of HIV treatment with 
ARV was 42 weeks.

The relationship between socio-demographic variables 
and PN outcome is shown in Table 2. Females 
and patients >40 year age group have statistically 
significant higher proportion of resolved PN than their 
male and <40 year-old counterparts (P < 0.05 and P < 
0.01, respectively).

Furthermore, the mean CD4 count of subjects who 
had resolved PN was significantly higher than that 
of those whose PN was ongoing (P < 0.002). Similarly, 
the subjects who had no PN recorded a significantly 
higher CD4 count than those found to have PN (P < 
0.002) [these are shown in Table 3].

A higher proportion of cases of PN were found among 
subjects on offending drugs (the drugs that have PN 
as complication or side-effect) than among those on 
alternate drugs [Table 4]. This is significant at P < 0.005.

Hypertension (2.4%) and TB (3.7%) were the most 
prevalent co-morbidities. Other co-morbidities, 
psychosis and lymphoma, were each found in 0.6% 
of the subjects. Also, while 100% of subjects with 
co-morbidity presented with PN, only 27.8% of 
respondents without co-morbidity had PN (P < 0.001).

DISCUSSION

This study clearly indicates a statistically significantly 
higher proportion of patients (33.3%) developing 
PN on taking offending drugs [d4T and AZT 
(which is minimally offending)] compared with 
the proportion who took the alternative drugs 
(Tenofovir and AZT). This is similar to result of the 
study conducted in Uganda in 2009 in which a total 
of 860 adult ARV-naïve participants were initiated 
on d4T-containing treatment regimen, and 308 
(35.8%) of these reported symptoms of peripheral 
neuropathy within median of 48 days after ARV drug 
initiation.[10] A higher proportion (56%) of patients in a 
Malawian cohort developed peripheral neuropathy.[11]  
It is, however, at variance with result of the study in 2008 
where only 10-21% of persons exposed to d4T reported 
peripheral neuropathy in developed countries.[12]  

Table 1: Peripheral neuropathies incidence  
and sociodemographic variables
Sociodemographic 
variables

Total Peripheral neuritis
Incidence 

(%)
Test of 

significance
Marital status

Single 55 11 (20) c2 = 6.89,  
P < 0.05*Married 84 33 (39.2)

Widowed 17 8 (47.1)
Total 156 52 (33.3)
Age group (years)

<40 92 23 (25) c2 = 7.07,  
P < 0.01*>40 64 29 (45.3)

Gender
Males 62 17 (27.4) c2 = 1.65,  

P > 0.05Females 94 35 (37.2)

Table 2: Peripheral neuropathies outcome and sociodemographic variables
Sociodemographic  
variables

Frequency Outcome Test of significance
PN resolved (%) PN ongoing (%) LTFU/TO (%)

Gender
Female 94 26 (27.7) 50 (53.2) 18 (19.1) c2 = 2.53, P < 0.05*
Male 62 11 (17.7) 41 (66.2) 10 (16.1)

Total 156 37 (23.7) 91 (58.3) 28 (18)
Age group

<40 92 15 (16.3) 58 (63) 19 (20.7) c2 = 6.43, P < 0.01*
>40 64 22 (34.4) 31 (48.4) 11 (17.2)

Marital status
Single 55 8 (14.6) 28 (50.9) 19 (34.5) c2 = 1.55, P > 0.05
Married 84 23 (27.4) 44 (52.4) 17 (20.2)
Widowed 17 6 (35.3) 7 (41.2) 4 (23.5)

LTFU/TO: Loss to follow-up/transfer out, PN: Peripheral neuropathies
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This discrepancy between developing and developed 
countries PN prevalence may have arisen because 
of differences in environmental conditions and 
nutritional status prevalent in both worlds. Related to 
this are the possible differences in co-morbidity rates 
among the subjects in the two worlds.

It is remarkable that in this study, the patients recorded 
a median duration of 42 weeks of treatment with d4T 
before developing PN. Similar results have been 
obtained in other studies in which persons exposed 
to d4T developed peripheral neuropathy within  
28 weeks, and in rural Uganda in which 9% of a 
cohort of 1029 persons under d4T/Lamivudine/
Nevirapine or Efavirenz developed severe-graded 
PN after a median follow-up of 45 weeks.[12] Also, 
in Kenya, in a prospective cohort of 1286 patients 
under d4T, neuropathy was the highest reported 
toxicity (20.7% of patients) after a median follow-
up time of 47 weeks.[13] Optimum time to substitute 
with a non-d4T-containing regimen is unknown, 
and further studies are required to determine 
this appropriate substitution time with a view 
to ensuring an improved quality of life for the 
patients. Symptoms generally resolve with prompt 
discontinuation of d4T, but may persist in a subset 
of patients.[13] Persistent symptoms in such patients 
may be problematic in developing countries, where 
many persons rely on physical labor for survival and 
usually do not have disability insurance.[11]

Age has significantly influenced PN incidence in this 
study. There are significantly greater proportions of 
PN among patients aged >40 years than among their 
counterparts who are aged 40 years or below. This is 
hardly surprising especially when it is known that 
gradual changes to the peripheral nervous system, 
including the potential decline of peripheral nerve 
function, are associated with the normal aging 
process. [14] Furthermore, the incidence of PN was 
higher in females even though there were more 
resolved cases among them than among the males. This 
finding is similar to that in another study published 
in the journal of clinical pharmacology, which found 
a statistically significant correlation between female 
gender and severe ADR. It is not clearly known why 
gender difference exists in adverse reactions to ARV 
drugs. However, factors cited include differences 
in weight and body mass index, hormonal changes 
unique to females, and the effect of these changes on 
drug metabolism.[15] Other possible factors include 
differences in fat composition (thereby affecting drug 
distribution) and genomic differences influencing the 
level of enzymes involved in drug metabolism.[16]

Both resolved PN and absence of PN were associated 
with significantly higher mean CD4 count than was 
found in ongoing and presence of PN, respectively. 
ADR to ART may depend on the baseline CD4 cell 
count at initiation of therapy. A study by Center for 
Disease Control and Prevention on HIV outpatients 
suggested that some complications were more 
frequent and severe when therapy was started at 
lower CD4 cell counts. Thus, patients may actually 
experience fewer side-effects over a 10- to 20-year 
period of drug exposure if they start therapy 18-24 
months earlier than if they delay therapy until the CD4 
cell count decreases to less than 0.200 × 109 cells/L.[17]

TB and hypertension were recorded as the most 
prevalent co-morbidities among the subjects in this 
study. All subjects with co-morbidities were also found 
to present with PN suggesting a possible link between 
the two variables. This is expected especially in TB the 
treatment of which involves the use of a potentially 
PN-causing INH, more so when a Malawian cohort 
study demonstrated an associated neuropathy in TB 
treatment despite using pyridoxine with INH.[11] It is 
also similar to the findings in another study on HIV 
neuropathy among South Africans, which found that 
PN was independently associated with ART use and 
prior TB.[17]

Table 3: Relationship of CD4 count with peripheral 
neuropathies outcome/status
PN outcome Mean CD4 count + SD Z-score, P value
Resolved 253.1 + 186.9 Z = 5.02, P < 0.002*
Ongoing 55.7 + 78
PN status
PN present 231.8 + 201 Z = 4.5, P < 0.002*
PN absent 395.6 + 234
PN: Peripheral neuropathies

Table 4: Peripheral neuropathies among subjects 
on offending versus alternate drugs

Drug class
Offending drugs 

(Stavudine, 
Zidovudine, INH)

Alternate drugs 
(Tenofovir, 

Zidovudine)
PN frequency 48 43
% PN caused 30.8% 27.6% 
Z-score 3.9
P value P < 0.005
In this study, Zidovudine was found to have been used as both an offending drug 
and an alternate drug, PN: Peripheral neuropathies
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In conclusion, despite the adverse reactions of PN, 
ART is the only available treatment of choice for 
HIV and AIDS. The management of HIV with ARVs 
requires a balance between benefits of durable 
HIV suppression and the risks of drug toxicity to 
achieve the therapeutic goals in the absence of less 
toxic agents. Patient adherence can be improved 
with proper education and counseling regarding 
the disease process and inherent but innocuous 
side-effects of highly active anti-retroviral therapy 
(HAART). More research is needed to develop 
algorithms for prediction of adverse effects of existing 
regimen, along with evolution of more efficacious and 
less toxic medicines.
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